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Application Papers 
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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1 1 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Shimagaki (US 6,953,388) in view of Burke (US 2002/0098789) and further in view 
of Saka (US 6,458,013) 

1 . Regarding claim 1 1 . 

2. Shimagaki teaches a method of polishing a substrate. Said method comprises a 
pad for use in CMP (column 1 lines 5-15). The polishing process is used on insulating 
or metallic layers formed on a semiconductor wafer (column 19 lines 20-30). The 
process comprises. The polishing process uses a polishing slurry (column 13 lines 45- 
55). Polishing slurries are applied to the surface of the substrate. The pad comprises a 
resin matrix (column 5 lines 20-35). Further the pad comprises particles of soluble 
material that will elute out during the polishing process forming interstices in the surface 
of the pad (column 13 lines 40-60). The amount of soluble material is preferably 
between 0.5 and 5.0 wt% (column 14 lines 1-5). The material for the polishing pad 
matrix and the soluble particles have a density of approximately 1 g/cm'^3 and will 
therefore result in a soluble particle volume component ranging from 0.5 to 5.0 % of the 
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pad total volume. Shimagaki teaches that the polishing slurry may contain abrasive 
grains (column 13 lines 55-65). 

3. Shimagaki does not teach the size of the eluting particles. 

4. Burke teaches a method of making a semiconductor device. Said method 
comprising a polishing pad being used to apply abrasive slurries to the substrate 
(paragraph 34). Said pad comprising a matrix (11) having cells (14) recessed into the 
matrix (11) dispersed across a surface region of the polishing pad (fig 3) (paragraph 
36). Each cell is formed by the liberation of a particle from the matrix leaving a void with 
a size ranging from 5 to 250 microns (paragraph 51) thereby forming a surface having a 
microtexture of 1-5 microns (paragraph 35). 

5. It would have been obvious to one of ordinary skill in the art to use particles of 5 
to 250 microns in order to transfer sufficient slurry across the surface of the substrate. 

3. Shimagaki in view of Burke does not teach the compression eleastic modulus of 
the pad. 

4. Saka teaches a polishing pad having a compression elastic modulus of between 
300 and 600 Mpa (column 1 1 lines 55-60). 

5. It would have been obvious to one of ordinary skill in the art to use an eluting 
polishing pad having a compression elastic modulus of 500 Mpa in order that it has 
sufficient strength to maintain its form during processing and reduce dishing but is not 
so hard as to risk scratching the substrate to be polished. Further, such pads are used 
in the art and would therefore be obvious to try. 
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6. Differences in elastic modulus will not support the patentability of subject matter 
encompassed by the prior art unless there is evidence indicating such thickness and/or 
concentration are critical. "Where the general conditions of a claim are disclosed in the 
prior art, it is not inventive to discover the workable ranges by routine experimentation". 
In re Alter, 220 F.2d 454,456,105 USPQ 233, 235 (CCPA 1955). 

7. Since the applicant has not established the criticality (see next paragraph) of the 
elastic modulus, and this elastic modulus has been used in similar devices in the art 
(see, e.g., Saka) it would have been obvious to one of ordinary skill in the art to use 
these values in the method above. 

CRITICALITY 

8. The specification contains no disclosure of either the critical nature of the claimed 
elastic lodulus or any unexpected results arising therefrom. Where patentability is said 
to be based upon particular chosen dimensions or upon another variable recited in a 
claim, the applicant must show that the chosen dimensions are critical. In re Woodruff, 
919 F.2d 1575, 1578, 16 USPQ2d 1934, 1936 (Fed. Cir. 1990). 

6. Regarding claim 20. 

7. Shimagaki teaches further that the pad comprises particles of water soluble 
material that will elute out during the polishing process forming interstices in the surface 
of the pad (column 13 lines 40-60). 

8. Claims 12 through 16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Shimagaki (US 6,953,388) in view of Burke (PG Pub 2002/0098789 
A1) in view of Saka (US 6,458,013) as applied to claim 1 1 and further in view of You 
(US 6,663,787 B1). 
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9. Regarding claim 12. 

10. Shimigaki in view of Burke in view Saka teaches elements of the claim invention 
above in the rejection of claim 1 1 . 

1 1 . Shimagaki in view of Burke in view of Saka does not teach that the polishing pad 
may be used to polish a conductive layer formed over an insulating layer. 

12. You teaches a method of making a semiconductor device using a copper 
damascene method. Said method comprising depositing a first insulating layer (142) 
forming a second insulating layer (113) over the first insulating layer (142) (fig 5d) 
(column 18 lines 15-45). Forming a recess (146) in the insulating layers (fig 5g) 
(column 19 lines 10-30). Deposing a conductive layer (122) over the insulating layers 
(fig 5k) (column 20 lines 20-40). Polishing the conductive layer to form a wiring layer 
(fig 5L) (column 20 lines 40-55). 

13. It would have been obvious to use the polishing pad and process of Shimigaki in 
view of Burke in view Saka to polish the conductive layer of You in order to get a highly 
planar surface. 

14. Regarding claim 13. 

1 5. You further teaches the use of copper as the conductive layer to be polished 
(column 20 lines 20-40). 

16. It would have been obvious to use copper as the conductive layer in order to get 
a highly conductive metallization. 

17. Regarding claims 14, 15, and 16. 
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1 8. You further teaches the use of silicon nitride as the second layer (column 18 lines 
50-60) and polyaryl ether as the first layer (column 18 lines 5-10). Polyaryl ether has a 
dielectric constant of less then 2.5 and silicon nitride has a dielectric constant higher 
then polyaryl ether. 

19. It would have been obvious to one of ordinary skill in the art to use silicon nitride 
over polyaryl ether in order to minimize the intermetal insulator dielectric constant and 
protect the low dielectric constant intemietal dielectric from polishing damage. 

20. Claims 17 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over ShimagakI (US 6,953,388) in view of Burke (PG Pub 2002/0098789 A1) In view of 
Saka (US 6,458,013) as applied to claim 1 1 and further in view of Jang (US 5,702,977). 

21 . Shimagaki in view of Burke in view of Saka teaches elements of the claimed 
invention above in the rejection of claim 1 1 

22. Shimagaki in view of Burke in view of Saka does not teach the use of the 
polishing to polish an insulator deposited in a trench. 

23. Jang teaches a method of making a semiconductor device. Said method 
comprises providing a semiconductor substrate (30) (column 5 lines 45-55). Forming a 
trench (29) in the semiconductor (30) (fig 3) (column 5 lines 50-65). Depositing an 
insulating layer (42) over the trench (29) and substrate (30) (column 9 lines 45-55). 
Polishing the insulating layer to form a patterned buried insulating region (42b) (fig 8) 
(column 10 lines 30-45). 

24. it would have been obvious to use the polishing pad and process of Burke to 
polish the insulating layer of Jang in order to get a highly planar surface. 
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25. Regarding claim 18. 

26. Jang teaches that the insulating layer (42) comprises silicon dioxide (column 9 
lines 55-65). 

27. It would have been obvious to one of ordinary skill in the art to use silicon dioxide 
for the insulating layer formed in the trench because it provides adequate isolation in an 
efficient process. 

Response to Arguments 

28. Applicant's arguments, filed 10/01/2007, with respect to the rejection(s) of 
claim(s) i 1 through 18 and 20 under 103(b) have been fully considered and are 
persuasive. Therefore, the rejection has been withdrawn. However, upon further 
consideration, a new ground(s) of rejection is made in view of Saka (US 6,458,013). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David Goodwin whose telephone number is (571)272- 
8451. The examiner can normally be reached on Monday through Friday, 9:00am 
through 5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Steven Loke can be reached on (571)272-1657. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Status information for unpublished applications is available through Private PAIR only. 
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